voiding. In the majority of cases no known etiological factor can be found.
In this study we propose a new hypothesis to explain the origin of the disease in young male patients with no neurological disorders. We suggest a possible role of an unbalanced biomechanics of the pelvis on urethral sphincters activity and on functional bladder capacity. To support the proposed hypothesis, we present pilot gait analysis data of young male patients with primary bladder neck obstruction.
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BACKGROUND
Primary bladder neck obstruction (PBNO) is a urological condition in which the bladder neck fails to open adequately during voiding, resulting in an obstructed urinary flow in the absence of anatomic obstruction (e.g.: increased striated sphincter activity in both sex, benign prostatic enlargement in men or genitourinary prolapse in women). BPNO is a frequent disease in men aged 18 to 45 years, being identified in 47-54% of patients with chronic voiding dysfunction (Kaplan et al., 1996; Nitti et al., 2002) . It is a disease of unknown aetiology, thus various etiopathogenetic theories have been presented; among these, we remember structural changes at the bladder neck such as fibrous narrowing or hyperplasia, an abnormal morphologic arrangement of the detrusor/trigonal musculature (Turner-Warwick et al., 1973) , and a sympathetic nervous system dysfunction (Awad et al., 1976) . To date, the exact cause of PBNO has not been clarified yet (Nitti, 2005 ).
HYPOTHESIS
Young male patients with primary bladder neck obstruction usually refer voiding symptoms, with or without chronic pelvic pain (urogenital or rectal). In these patients peripheral nervous system disorders are ruled out with physical examination, comprehensive medical history, neurological and electrophysiological evaluations.
In some of these patients, we noticed the concomitant presence of non-traumatic biomechanical imbalance of the pelvis. Thus, we propose that PBNO in some cases may be the effect of a postural defect unexplained by a clear orthopaedic entity.
EVALUATION OF THE HYPOTHESIS
The relationship between affections in the musculoskeletal system and pelvic dysfunction such as chronic pelvic pain in male patients (Hetrick et al., 2003; Salvati, 1987; Segura et al., 1979) or anal incontinence in both male and female patients (Altomare et al., 2001) has been previously described. In a female population it has been demonstrated that posture have a direct impact on pelvic functions, influencing both the contractility of pelvic floor muscles and the intrapelvic pressure generated during static postures (Capson et al., 2011; Halski et al., 2014) or dynamic tasks (Sapsford and Hodges, 2001) . Moreover, there have been some case reports of symphysis pubis diastasis which resulted in urinary symptoms (Cooperstein et al., 2014; Senechal, 1994; Shippey et al., 2013) .
Scientific evidence also exists about the relation between the maladjustment of the lumbo-pelvic area and the development of pelvic dysfunction in females (Bø and Sherburn, 2005; Hungerford et al., 2004; O'Sullivan et al., 2002) . Pelvic floor muscles represent part of the abdominal cavity's muscular boundaries, and are thought to have a role in maintaining pelvic stability via force closure (Pool-Goudzwaard et al., 1998; Snijders et al., 1993a Snijders et al., , 1993b . In a recent review, Kuo et al. addressed the importance of pelvic floor spasm in the origin of voiding dysfunction in females (Kuo et al., 2015) . Moreover, in normal conditions there is an important bladder-to-urethra reflex mediated by sympathetic efferent pathways. It is known that this excitatory reflex (which contracts the urethral smooth muscle) is increased during exercise (Yoshimura and Chancellor, 2004) .
We propose a possible correlation between an unbalanced biomechanics of the pelvis and urethral sphincters activity or functional bladder capacity in young male patients. The urogenital diaphragm occupies the area between the inferior rami of the pubis and the ischium (ischiopubic ramus). Gait abnormalities may result in adjustments at the pelvis level. Pelvic rotation or torsion may cause hypercontraction of the pelvic floor, thus determining bladder neck contraction and interfering with the normal micturition.
To initially test our hypothesis, we searched and collected measurable data. To quantitatively assess the presence of altered locomotion patterns in patients, a pilot gait analysis study was conducted upon two patients with PBNO. PBNO was suspected at bladder diary and uroflowmetry, and was endoscopically confirmed with urethroscopy; urethral strictures and other organic diseases were excluded.
Patients underwent neurological clinical evaluation, and no abnormal reflexes were found. Patient's gait was recorded with a motion capture system (BTS Spa, Italy) to obtain three-dimensional joint angles and gait parameters through standard procedures (Lovecchio et al., 2016) . None of the patients subjectively perceived motor or postural impairments, and none of them received treatment for BPNO before or during our study. History or complaint of neurological disorders, major injury, lower limbs or back surgery were excluded. An existing database of 32 age-and sex-matched healthy subjects was used as control data.
Joint angles evaluated throughout the Gait cycle (GC) in patients with PBNO showed clear discordance in the observations at the ankle and pelvis level relative to normal subjects. In particular, Patient 1's left ankle was excessively inverted (i.e.: joint curve out of the mean±SD area defined by controls) in the initial contact and loading responses phases (0-10% GC), and in the pre-swing phase (50-60%, Figure 1 ). The right ankle was excessively inverted in the mid and terminal swing phases (75-95% GC). The right hip was less flexed than in controls during the stance phase (0-60% GC), while the pelvis was backward tilted and markedly leaned on the left side for almost all the GC.
In patient 2, ankles were more dorsiflexed than normal in the mid-stance (10-30% GC), and the left ankle resulted excessively everted in 40-65% of GC. Left hip was more abducted and extra-rotated than in controls for the entire swing phase.
Pelvis excessively dropped on the left side in the terminal swing phase.
These preliminary observations seem to be coherent with both our hypothesis and already published findings. In detail, our data suggest that the relation between maladjustment of the lumbo-pelvic area and development of pelvic dysfunction already demonstrated in a female population (Bø and Sherburn, 2005; Hungerford et al., 2004; O'Sullivan et al., 2002) could also be of interest in male patients. 
DISCUSSION

